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104: gai^Of 



^ :?i?L^ II XU-il (substrate support)Oll ^^^A-i, ^61 D\B UiH! S£ 

D\ ^It! Dil^iLl^OI! ^^t! >jOia. 

mmU. DmS 9\\0\m. aair^::!^ C\±m^\0\, >{S(mirror) 4^ 2iCL 

iixix^ib D\m sEfe y^LjSf^ai oig^ 4^ siu. .i^t^ lhchiah oigg ^§8. ojiseoi mm^ 

mD\ S^Uchemical vapor deposition : CVO) M£fZLO[ ^3} CVD(PECVD) 

4^ ^ICf. PECVD gSOil CHSHAH. RF ^^iJtife LHHj S^B iStJIS! Sfe^^ AfOIOit e»:?^EICI. AilE'r^^ 

§3^8 xHBie^' ^IxlOil ^lOliiil ^§1 St:!^ t.^ SEHOIQL DM ^^^8 ?llOin-iHj dfR^OIl 

^1^. SE^ ?j|0|il-j 6^E^e Il§6f:PI ^^H-S ^^^^ mm mB^S\J\\ D\B\Q\ 

?^!0!ui2j >f§I^£l(edge)g g^CN. ?-!IOtItiHJ bfRSOii 5.IS8 ?-li01ii:IHi ^^^Sl- Si^^Oj 

□ LH¥OI! &gOI X-lIgS^ l^blOilAH OIgS LLH^ ?-IIOIE-iS :DS6H?IOiI sUf^OlI! ^S^CL 

§^^*j8 m^\^D\ ^mii\ ^^8 xii^gs eoli ^^x]\ ?-iioiiHs mm^mDi ^sh h^sx-ii ^^schiah 
k5:>i! oiesin si^ §^xioia. ^^^s moimm ^o\\ ji^^\d\ ?15H. ah^ «iai^ sfx^^i a[-oioi 

oi§§^a. ^§ §2^^ xii^^oiife. S'^oisH^ ^^oi, ssb s#t£i^ D\^m ^^m 
m A\x\- mc^i^m^ j\Bmo\ ^n, mair^m^Ji ^^m ^^\±m{Qr\\ biasting)5F^ 
u. mm M\^\^2\ ^B ^^xi\ eoi iniai^fe^Hi Me^f^oi mMzin, 9\\o\mm xi 

KaDton^"^^ mm ^soi ^^x\\^A-\ o\§m ^£ siD. x-idiAi. ^8 ^ 

am m^mm m^mo. oi&itf ^sx-ii soii ?jioins iissf^ ::'-fo| ^^^si oj 

mm ^^M^O. 012'r ^^^Cliail U^^j ^H^O! 2iQ. 

j\B x^a!l§cH LHCHiAH gfia^ x-{ £1 m t\L[-~ ?-iio!u-i£i 8E0!Cf. x-]£iiif§ ^8 n 

OfEHCH! fee." XiXIX-ll AFOIOHAH 5j£ i^/^e a]^S-S6H EE^ ^^aHSfb ^¥ backside 

ags)S S5H SE^ 2eSD. I^i^:' XlXU-ilSi xiXU-il UI2I xH^S § 

5HAH e £^ :?F>:£t ^^8 ^x-iis ^^^AliJosM^ ^gsD. oi2f fe^ai, x\x\x]\m j\mo\^ 

□ . Zl^^u, oRif! ^§8 ^i^oi j\b xixix-ii s^hi &^¥^iif g^m^ s^t^f 

XI X-llEr£i^ 5101 See.'ai. Ol^ ai^'OiiAH^ ^'X-IIS g^6f^ >!8 ^-S^^ ^^8 Ei-OPI 

EEH^oiP. :?jE^5f :?ie xixix^i A^oioitA-i m^^'m ^^ai9i:?i ^oHah. g^g Afoi£i ^^8 

e XIXU^I A^OI^! ^2^^0I ^rg^ 01^^, CF2f ^^8 i^'ir^i ^XF^ ^ 

^Si^ >joi seoiQ. 

§2^011 ?iioiE-iS ii§5[^ai ?io\ :?Mi^o! ^xiisi shj^. ?^^5UI ^m c\± ^oixixu e^^oi 91 

^ ?-iioieh::'} ^xhe^d^ Af^oia. oit^g^ m 4.692.836^^ ?iio!in£i e^nf ^ Aloioii mo\ m 

^£\^m ?[^^^ mo\^ ?-iioiE-is n^m 4^.22^ ^01 :?HAjao^ ^q. 01 ^&^oii^ §3 

^EOilA-i a^OfXIE^ ^^X]\ ^7>11S ^o^A|3l^ >1S Si^UI. OjOil CLf^F ^ 

^^m^m^ 0.452.222^^ ^ M^^^ 2\m ^^m ^^^m 2iW9\ ^^m ^^\\m 
UE^bHCf. 01 M^oiiAH. s^^j ^01 m^w e.^ecHX4. zi ^lOfA^ s^s ^^6P[ 01 p^^in. 

H^dUH ^Hi ^^^OilAH U HOI Xil^elQ. OiOii DLf £^ § S ^ ^ " ^ ^ ^Oii Ai ^S^^OI :)H >fl S □ . 

s^e^ X-ll 4.502.0943^ AH^E-](suscepior) ^^£^ AH^Ei ¥j2J ^Six^l mms\^ ^ 

E^s ^m^^^i g2£S ^eiCr. ^51. ?^ioiu-i2[ ^'g g^mo^ cn^ «^^£i ^oilh:?! ¥I5h xiig 

s^Q. EEtf '^^ 2£ MM^^ 2:?!^^^ >ii£^OI °iQ. Oia-lt.^ ine^EI ^Cf^ 0|g8 ^ ^^011 ^XH 

2.1^ ^^8 ^'□:?F ^f;:)! :?i§ Ami ms] ^sxii^ ^ai^ 501a. oi^^m ^8 ^ssi hi #£f2E 

= (shorts)g ?.UIo}::)| 9\m ^^X\\D\ ^fiS^K. [Lfd;•A^ §Sa;Oj ^Sx-il^ gOlA:10[ 011,^ 

^5] XII 5,160.152m011^- §S£^£j S2 ?I^Oii ^§6H MS^l A[g5^^ S^glSOl ::?|XH£i 

oi ^iD. 01 rn^ow =?ZLXi\^ mjim D\mw ?^iofu-{ ai^oii D\±m xiigm^ ^^ex^isi □ = 

25ia. Pg^e ^^Oil lil^BU. Oi ^S^Oil^ S§! S 

¥^011 XH?.'^^ 2j5H g^^oiiA-i □ EE:?-i?-!xi^ ^loiuii^i D\ms\o\ 9ic\ . mm^ S^8.. 
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§2^ £e LHOiiAH ^Sl^l ^it! ECfE 58 ?-IIOIE-] OfSH^j 

xiiu-ii H^oii oiesf^ 2joicf. g^oi^.go^ Aiie^f 

^ Ai|P.f°^ XH^ VrX]\2\ M^^^ ^^Hf, AilBfa^OI DH H ^ >il ^01 U X! Hf 

EfAH ^'^^ sQlii 31^'OilAH eOl ^^dUPI CO-l^Oli ^S&OI! CH oH ^^61 ^Hl^OIXI^ 

□ . oil P8 °!goi ?ic\. .e:^^' mu^ioj lh^oiiah ^gg esH 

sp^.. ^'M ^^^^^ §>^xi^AH %o\m mo\9] g^^s m^m ^ 91a. o\ 

2f ^ovmm D\±m Aigsfboii oioiA-i^fUHi mm^ d\w xixixm^h ^^.^es£^ lytH x^jyiuis mm 

Oli^g^ ^51 Xii 5.096,536^011 :?HAi£j01 SieQI, 01 ^S^b X-i! 1 OiiOll SI 5H PrSS Xl^ UH|. 

m ?1C\. ^ig Oillll Xii2 Oil A^OISj :?^0I1 £|oH<§^ge M2 ^ XI«OiI ^^g§}Q. 

'0I>:8 Aill Oii M%^m mm Q]¥^2] J^ili VMM Xi! 

^6-: X-ii 63-78975^ Oil A-i. ^ ^9] A-il£[°^ □ m LH2| SoH ?li01E-{2| ¥1^011 ^'M 

§ xiistip. oi:P!OiiAH. wmm u^^jim^ui ^»goi oieai?!. cLfdfAi g^^oiiAH ^ig hh:?! 

w:hi £jii o'^^ ^?\\ £10]. ^2f:?^ ^m^Q. ^ai^^ x^l 

0.452,222^^ S£m ^101IH21 b^R°?OI! g^BH?! ^t.K mS] ^XKgirdof grooves)! XilStlCf. 

PEcvo xH£!2[ g§oi!AH. j.\ x\ x]\ ^ 2} ^ ^ :)\^ x\x\x]\9] ^^mm ^^o\Il 

x\x\x]\ ^o\\ m^9\ m^m ^x\s\j\ ^\dw d[^x\^\d\ xixu^isi g^^e ^^i} xiu 

m ^:)\\^a. D\B J\^X\^\J\ XIUAH SSa^ (overhanging)^ §2^^^ ?i oH :)fSX}di:'i 

xixix^i2f g^oixi [LH^oii c-i E:?i?-ixi^ >^oia. sti. oi ^^b^^^e\ ^^§s ^^s\o\ 

bHxi^i ^^.(overhanging por t ions)(>ll AH D\E^9] ^ bfRS ^^^CHI X-jigorQ. OiOil ?J10in-i 

sf^^^ mMD\ ^^^u, ei^' ^loiuH^ urn ^^oi ah^ cfg ^^ehoii 9ic\^, 



Hi ^xm\ ^% ^^'Hi 8£S :'ixi^ 5:101 mir^sfD. 



^^^e Xiiga^rQ. AH^ Xi^ A^OIOil ^' ii S^(seal areajOl XilgSO^. 

El ^AIQllOliAH. A-jS XiCHOilAH X-lt0^of:?l ?i 6H I110l^(feed back) XilO^ A^§£JO^ 

SI S£g X-ilOitlQ. ^O^E 5'rUS! AiiAH^ At^g Xiigm:?! A[g£lffi. X-ilOi:?!^ 01 >ii^oii □ 

yx% Si '^^^s 5§6[:^i ^oh ^^^^ x-iioiiia. 

□ e ^AioiioiiA-j n^Hi s^^^. ofenHj. ^sfe^ D\±i^%m eois^i s^b g^^e xiigm 

SS^S! ^^^011 S6H a£]S! 22^>1l 0] X4 AlOl A[OIS| 

ss^si feo!, ^. xixjxii g^^^ a^oipj i!^i:^&Q.. e^A^. ^^i^i x^^ ^x^ § 

x^o^^ ^^Si S^in 5j:?li>^^M oi^^ :::^^:^S| ^HUgas breakdown)^ ^^Xlai^QI S^SfS^ 3,^>ji >^i^l£J 

□ . MS] B:?!^, MS^ S^gOII I^ieOii l^a^ ^^(anomai ies)e ^^XIS[:P| ^ioH Si-It ^2 

x^! ^^101! di5H ^^ofOf ^^cf. Oil s^se -m^\ dimsfoi ^x-i6t ^2x-ii :p[xi. s:?!§[ lhoii 

AH g ^sf(point difterences)e sBHe^U. gMH^. M8 m^ai g^^^^^EHOil Oi^BH. g§ 

Aj^^ ARJO! Si>^^^XI ?*^E^ o}.7i ?loH g^Sl 3-i 0[ feOib :?i:^^S| §3 X^^ g^SO 

□ ..§^¥S| 3:?!^ g^^g sjCHlFSf^ el^, ^ SOI :?l5f^ X!XIS[:?I01I ^^5^U. 

SS^Oil CHEF ^AiOllOliAH. ^2X^1S! ^Wlfe Slfe^CK ^61, ^2x-li^ ?J!0|fflS| ^^011 ^ 

§S::'!^0l g^tlE^ XIXU-llSl e&'CHIAH CH ^SD. 0(3j8 :?fgX^£l01IA-iSl ^ x^OI^ o|§i 011X121 ^ 
S ^^Xife^ ^' ^AlOliaitA-i ?JI01IIi2! ^^¥Oil I2^^2] fe^OfUXI a^H ^ Ifo 

s ^vgoi Q. o,gg *^i25Foi urn ^s:2^^E-; oioH^ 20ia. 

^ Al oil 

E IS e ^^gSI ^SLHSOil CLfE gS^(electrostat ic chuck: 14)8 ^HSrll □S^S.' ?^loju-| 

B.|gx|(2)S UEftHQ. gS^.(14)0l Off XIXU-ll^ ^'"^SL^, Ojje UBLf SiQ. 

§2^(14)E ?ll01ffi XHai§Xl(2)2| I]a'E gBf-SOt mm%) LHOII ^IXlE! ^^£x{| ?^10IIH(W)S XI XI 

£ IS ^^zim^-. ?-iioiE-; xHaigxi(2)^ ?jio!e-] ^ xixi^i^g x-itgsf^ (E^oii 

£AI£IXI ?s^S) ^ Hdl^' ^biOi! ^S|£}CH 2iCf. ?liOIIi-i 5H£igxt(2)^ diSMOl g^B ^til^^ S 

Hai^' ^yOil X-li:?-i::'[^5}?ll 3:^OI>i ffH^Oil .• Idt^OI &.^g§ytH(8)^ ^Xj E^ S4^a ^5H X-IIX 

m ^ 2i>lU. E^ lybH^ 01X^11' 4^ E 10il £A|& ?l|Orffl xHdt§Xl(2)21 ^'AlOljfif gg>^ 

01 ^ n^iioi o.^jg 3£i£^o|j ojjjsi OiSaiOIE OiE!0|£|g>^. e.»3 5aiOI£IE01iAi Xil^S 
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TM 



Precision 5000 . Centura 5200 . Endura 5500 ^XH ^ QiQ Da-iLf dl^ ^ g-ws 

?^!0!n^ x-{ai§,^xi(2)b P^t^Di mb\(B) ^ g2^(14)S SSiM^in £!b ^'lai S^'x^l (enclosure 

assembly: 12)ff xi\{)2)-^ §2^^(14) dfi[^'S[>1ie (SSOi! £Amxl &^^) 4:)K£| 

H-{rod)OII §d^(l4)^^ ijAt£lb 3id1 iKcover ring; 20) ^ JQS xSEl 3l = (hot process 

ki{)B r£m§ia. ^bH i](cover ring: 20)e- Hi>^6fD^, 01 ^Sx-ll^ ?II0|ffl(W) ^ mm(8) LH^ii 

b.DC S2Sxl(24) ^' RF ^H§q. g^§Z{(27)S St^E^Q. DC 2 ^ ' Sxl (24)fe §S^(14)B ( 

gxiaxi i^tH ^ Afoioii ^mm m^^ e^. oiissch +700 -1200 e^si 30.- g^^^p 

DC g^§Xl(-24)^ RF Se§Xl(27)^^E-i DC 5!^ g^§z{{24)g 1^5Jb '5^^^ 

'fe'£i(26)M eSH §£:*;(14)0ji gi^^^CL 

RF 2^ g^i^Xfb m^\^D\ g^o^CL RF SI RF tifOlDi:^^ S^^s o,£| 

Oils U!^?-i3(28)s mm m'diow it/Sbai. rf s^si ^i^a ei&iiuoooii ^trsioi 
bfoio^^^ §s^(i4)oii gi.^&LK 2^ RF SEf^of uioiiA-i e^£i^ m^' ^mm 

§f oi8g ^^^Ai?.iu. omioi^ RFfe oie o\sm ^\o\m y\Em mo\z^cr rf dfoicH:^ ^ 

DC g>^A^OII CHo^ A|«oj gAlS-CHst ^^(grounded counter electrode: 32)0!D- DC 2 

^ g^§xi(24)^ ?iioini'(w)M siai:^i^oii j)^a\b\d\ ^^m5\j\ m 

^1! E^m g^tra. ?-iio!in(w)g mii\{^ "^m mQ.D\ ?im ch. oc b^^xhza)^ o 

2j ^^^^^a y,o|g£,;^^^ D^o, oj|0|iiH2j oHX-ilS 91U^ ^01 dl£! 5i^^(reverse 

polar ity voltage)^^ ^^^M ^ 91. 0 . 

M^fEO^ &.^S §yd^fe OilUXI M£f>EOfe ^' ^IlAl^i:?! ¥ioH. ^£ RF S ^ g 

0l§s^Q. RF dlOI01>i S^S ^!0tu-](W) ^ §S^{14)g eSHA-i Md^^DfOI! g^^^^^^ li,^£jOi S 
Its Dig ^^(32)8 Bai^Df S^Oll ?lxl5^01 b^OIOi:::! ^^Oil CHt! ^^1 S^S Ailge^D £E5 

Oil EAia-sa^^Qf u^- |«hH(8)0il £Mm L-\^ ^^M\m ^ 5H£I ?JI0IE-1(W) LHOilAHHI S£^^Of &.^S 

|yW(8)^ ^^§8 g^r^^CCollins) ^Hi Dl^ M 5. 350, 479^ Oil- AH ^'0\m ^ 

§S^(14)g S^a(34) ^ tiH4^5!(38)e 51,^5101. OISM S¥ ^ ]]2 (33) Oil ^^£101 :n^^ 
^ WmR\2}{A7 ^ 52)8 ?^[Olffi' O^BH S S Oil ^'M^ XilSai:?! 6H g^§xl{53)0il 

^g£IO^ ^D. iM^^oi £^£.({35)8 SE^o^-^^ bHgSf!?! ^Sg^(37)01I ^ 

^£101 ^4^5.^34) ^ bH4^5.K38)0i( ^::'f5K^, SS^(14)8 ?-IIO}EHS ?i 6H AH 

& :?f^m^ :?t^:'i (43)011 e[e.i(4i)p ^m^^^ 4^ SiP. 

^ int*:^l(33), ^•S@^(37). SS§xl(53) ^ :?f§:?i(43)^ CK!2£!(45) LHOil H^D 

^0ir£|6H ^^§5f^ X-IICH::'! (39)011 £JoH X-ilOieU. li\0\D\{39)'^ DC ^ Se§Xl(24) ^ RF S§J 
XI(27)2K ?JIOilH xH£lgxl g £ 1011 £a|£1a| e>S §x!g A^|0^§.^CL ?^IOIuHo| s^oil ^tl HIE 

li\^S\D\ ^I5H .X-]|Oi:?|(39)0{| S^^i 8£ ^AH(96)£ UEFU SiQL 

£ 2A ^' £ 2Be ?-H0|IH°I J^mW UE^tHQ. £ 2A^ fifl Qi! i:!:! 1^ DIE XIXU^I(61) ^lOii x\X\X\\m 

X\U <^^Si^\\ bHxIS ^e^(60)S =?U\m ?-liOin-l(W)g UBtHQ. 0\^'\%} anxKoverhang)^ 

m±, ^uiE-iii. E^ xiiix-ii°i ^' ^^¥Oii o^^oius on^'oHm^ u& mo\m xh 

Eis nisi::'! m^bu. 2}^R{e3)^ se^^di £^ ^^mo\\ 2\ow ?jioiffloii ^h^^ei^ mm u 

EftHQ. £Aia d[2[ ^^01. ?JI0lfflHi ^^'^(62)^ ^§ ^^^^E-\2} ^.^^ ^^^(60)^ g 

¥^ bf^^^^^EH .^^ecL :>iia:?f miLiii^i^g e^'^(62)H] d^s o^bhoii 9111 mm MiDi'm 4^ 

91^ ^^^^¥E-| 2^ ^8 SOI6Mi XID-iaXi P^^^Cf. 

^IOinH(W) Sl^oi 8£ ^S:?^ £ 2B0il EAI^IOi oiD. £AIS dfS^ ^^01. ?^!Ofn-i^ ^^^oiiAH 

C-i ESQ. E 2C^ ^ ^^gOI D\mm Ol^^^oi ^ R^mm UEftnCf EAI3 bt£f 

fe^OI. 5xH£i §8 Xl^ LHOjj L-\ E m'E'ME'Ol fi^gOl ^gsfCK Ol^^^^og u^^t 

ni6f:?i ¥i5H. ^01 ni>i£j^ ?ix!b ^01 moisfe ^ixi2f EAima. 

E 38 ^ ^^§011 mE §S^(64)H1 ^ ^'A|OI|2i S^EOID. OHIlE-l^ QJ^J. C\49i ^§¥(66) 

m m^mD\ ^^^o\\ ^4=^ aoi xiigaoi 910. o\m mm^9] xiokss)^ ^'^(72)011 nian 
xi^(70)^'¥EH ^Ei^cf. ^'^(72)8 Bxi mm=?m xi\^o\D\ ^i5H □ ^oii ^ ^ mm ^^Jl 

91X\ Xi^OlE^, S£H ?-IIO|]y2^ 5 ^' §! S^S li\^o\D\ 9]oW g^'3(solid surface)! OI^Ti oi 

□ . b\mm ^ij(74)8 mtH lh^ mm d\±d\ mo\ mo\^^ ^±2\b\d\ ^it! ^^m x-ii^g^u. 

Wm :^fXI^ S(groove)e.' ^{7o)m mm X|[:H(70) o^oe A^oi^Qj 01 

8 E 12! Hov ^ig Efoi(47)o^«£^ qI XI □ o^E^ JH^^ ^gg ^^OhSe.fD. LH^. 11(78)8 X-j E,^ 1' 
g Efei(52)E^¥E-i e^Xiai(68)^ Jd^ eg 4^ 01 :>|, o^^Q. ^^^Al efe'XI^(68) LHOilA-i 2 

:?|2| X^2; Wmm ^gfl ^^^^noe aioi lH- i!(78)8 ^'^ X|^(72)§ S§! ::?f^ ¥Sg M 

DimCA. E^£l^ X-IE:^ ^ Xl 5^0|Q. >:d 5^ oj ^' a| Oli Oil AH , EIE^ ^"(life pin) ^ S a' 4- 91 

^ VS(80)Oi. E- 121 E§ E^otl OlgS^Oi efe'XjQI LH2] SE^oH LH^Oil A^gEjOi- 

XICH2I o^e^S CH 4= S^EK <Meii5|o^ ^ :)}|2I ^'S ^SO! ^I?}^ 4^E -2^Q. 

I'M SOI LH¥ ^(78)8 X!^{72) ¥5011 ?]xi6[b df^^^^o^D. Ul¥ ^(78)! ^1^°^ D\ 

y)\0\ ?lx!Afi.'oeMi . E 2C2I B^f 1^4-011 eS^' 4^ SiCL CLfE'rAH I] g.^ 

Oil 2jo[i §8 x!^ L[ioii-^i,^£!Q. :[] E.^ ?-iioin-;2i m^m mm u¥ ^ai ^'^^sd^ 

D\ &Eiyt L^m '^^SiO\,H2j D\:^m 2\m M^B m xmUheat ditferential)2i ^^±m ¥^^Eg 
4:HAI^ 3:0iD. 
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^fBAI. ?{iOjfflS ^\o\0\ A-i^^{l-15iorf )£i Wmoi g^XICH(68) UOli HlgSilQ 

^ Il^^(l-20torr)2I Xiai(70)0i! X-lig^Q. X\0\2.\ ^^^0\ Qi ^^9.^^ ?{|0|iH2| 

Kinterst ices)0! mmo\] . ^'gS X-Hgarxi ^elQ ^\QD\ 

xi^g Ai^oe^E^ ii^))fAia' mm ^mm m^^i ^x\B\D\m mmm :^\x^o\ 

¥12^ ^^0! ^§£1^1) Aildf°lo^ go, g2::^.0!l DISH. 0.254cm(1/10 oiXl)2j ^'ij ^01 
01 Eilr^^Oi! 215H ^§£!Sia. ^' il mif^SfDilb 0.127-0.762cm(50-300^'d|oiXl)°l g¥| LHOII 2i 

□ . bf^^^ ^a(74)0|} □oHAHe ^::tsf6|-fe 5101 d^§^^§^Qli. Ole 01 4' g 2| I)ov 

og^E-ioj ^s^oj olsg 4^ (iK^oiQ. pAioii yeoil g§e OIS ^ l§tH 

LKSOj «ig g^Jj5f:?|0]i §^5^ ^OlOiO^ e}U. 0.254cm dOOmiDS.' ^01 sUf^OI 

12. 0. 127-0. 762cm (50-300 )2i g^n^ ^ISoiq! ^y^^'^U. JIXIXW ^ D\E^9\ XH^'3I 

D^g^ s£ >io! ^mm ^ ?jic\. mm moi =?m ^ Kapton'")^} mbich 

eOl Af§a^, □oil Hfdf ^01 A^O^^' 4^ 91Q. 

m^^om xims\j\ m^ow wmo\ u\^^6\c\, ^^^^^ o\^^ • 
eF4. am d\^d\ Mm^y^u, yt± ^mmo\ oig^ °[d. mm mo] ^y^^^ ovb^ xii'oi 

lytH LHOilAHSI mm ^^eHf D\±y 4^ 2iC[. OilSMOi. m±m OilSXll^ A^gSf 

^SE^ mm ^o\l\j] [lh^oii. ois ^!6hah^ mm^ ii^hi 3:7i2f ^ 

dt^sfa^^ >!ot bf^^^'a^cL dfaiAH. ::)|^^ g^aii big^ xi^sa xi^oi >jO!p c\m 

^^xio^::?! ^ioH ^iioi s^sw. ^^^^ ?-iioiEiff x\x\my 
s^§! a::?! ^ £Mo^ ^.^a. ^i?^^, ii^^^faoioi am 91c\. mm¥ a\o\2\ die 

xixix^i£[ D\^^ Afoi2i mm i§5f^ i#^2i ^oi^. gg Ai^^ Al^^o]| ^xi 
x\£Mm mm m^rm^9iD\Q\\ b^^\o\o\ ^u. oi^ 4^^2j xi^oii ^i^oi. :?f:::;^ io^ 3s 

□ IL^g A|^^ LHOII ^S£IO10t e}P. 

si^2! ^!5H ms, am d\± mx\9} ^mmx\ j\^^9^^e\ die^ xiximmxi 

o\mo\^ mx\m 9im ^ti^^^ ^s^^o! w^t't^m m^o\ ^o\, x\^ mx\ '^^^oi ^§^o]o\ o^ 

p. mEJtA-\ mS ^fr^2J §2 X^^ l«^(mean free QsXh)(J\^ mmmOl A^§£Jb §^011^ CHI b1 £! Xi Xf 
^ l^^(average free path)Sa 5j0ia. X}^ 1^^^ y± a^^qHl ^X^ BS2i 1,^4^01 

□ . □g>^o^ ^^^0! AFg£|^,S^ §^ X[^ 5j0ICf. bfif^'ef ^'AlOilOllAH §2j 
5P! ^oH. g^l' ^LHE^^^HI X\^ m^D\ Olg^iQ. 

>llP-::'f EXi\ ^^X]\9\ ^M0\\ DJ.fl M£j U\D[ ^XitlOi, ^i^J ^¥^2.1 (anomalies)S u! 

oHO^ E^Cf. 01 gfiS^US. e^e.^ 3HII-] A| §J rl^ (equi valent capac i t ance) e ^ Z.^:Q[ mm^ AfOlOIIAH 

^^SS! ^5K)^. D\E^O\\ OiSH ^^S5l P^ 2}D\m 5:0iP. 01£Hoi sfsJ.b|go|j g- 

E^e 7)!^ 4 siol, Oils. £ij£i>i'u p^ ^mm yx\^ mm lhoii m^W'^m ^eh§}p 

01 xfOlgO! ^XHl^ >!0[P. OIS S ^'Q::)f 2iP. 

bISHI mQ^S ^2X-ilOil pp. ^61 Si2x-il2:^ {DlB^^m o\U2}) m^^' ^2^^^ X^OiOll p 

PAHS ^§^P.-¥ ^B^^D\ Ul^m^m, SOI 3iC 3 OHQ^- 

^21 b:?is §s m UEAW s s^u^i e^^. d\b x\x\xi\9} ^iioini A^oioiiA-i D\^m hish 
^^^s SPEOfS ui5[^ 5^0iD. ^21 b::?!:?^ ::^i>i2i xi^ ihsoj ^[^^j^ a -^ii 

^'AlOIIOil CHoHA-i. AilP°i ^THI^ 0 . 01778-0. 0254cm (7- 10^' P e.1 x! ) 01 P . o^^' 

l^^(Kapton^"),OI Atg^Q^^. 0 . 00254-0 . 00508cm (1-2 ^'£{e.ixl)2{ ^MD\ Ofgl 4 910 
^l='(chucking)g ?! 6H ^Sx^l^. X-{I52| ^'^r^OI ^XiaB ^^n^l m^i:?} ^^XIP^ °^Oj|AHb :^[^5^P 

2 g.^^ 5:!oi oj^^^oip. ^ xi^oii ciit.^ g=^^oiiAH mm2^ ^2 x[^ is^^ 2,^ 

0. 00254-0. 0127cm ( 1-5^ P e.' Xl )0l P ( OH ^ ^8 ^^^Oi!A4^ Xl^ ^^D\ r^Q 4=E °IP) P 
PA-i 0. 001778-0. 003048cm(0. 7-1. 2^ poi XI) ^0I2| mm¥^\ d^. Alg£|£iE!Q1 mUF^Jo] >4o^ 

sp. oloii pp gi.5f^ ^^^oiiAH mmsji x^^ is^sp mo\ x-iig^p. ms ^mm 2^^o\\ 

91^ X\^ ly^oj 2tiHSP 5jOI e^CH, §5 X^^ IS^SP >ioi p^ bf 

1. ^^5^p. 

##^_Afoi2i 0^261 fixi a^^ii xixiofe-AH. y^^^m 3iot eip. ^'AioiioiiAHfe d\e 

S ^^6f>i| ^Xl£i^ PE ^'AlOjlOilAH ¥lOi^i ^^6|:HI XIXI6PI ¥I6H ^^¥2] ^01 £ 

^ ^0121 e#¥S ^blel) X\X\X]\9\ ^slA|3l^ 8 m^^W 4 2iP. PE £ 

UiOII ^gg ^en^^ 4 gg(sharp point)S ^'Xia^^ 3^0IP. Zf^Oj p^ 3^ 

5HX-il6f^ 261 Oieoil SE^S-^Oi' ^^^M ^^^A!^' 4 2iP.. 

gSso| ^,^o[ gAiQij;^-^ e^'^lXIHI Z^^S 0.254-0. 762cm ( 100-300^' £1 21 xl ) , b^^^^sMI^ 
0.762cm (300 ^'P2ixl)2t >!0I mmO\ ^ g£i S[P . SS¥2i XfX^I B:^lfe XlSOl 0.0254cm-0 381cm 
(10-150 ^'Pejxl) MOI. ps bf^^S^TIIe ^ 0.3302cm (130 ^'P2ixl):>[ mU . §^^^21 ii\ 

^:)\ mmm ^^E:fal saisioi °i^oj,.Q^ m^y h\m^o\^ mc\, mm mo\. hp eg>^oi oig 
m 4£ ^ip. 

D\t!:im XWDmy ')^^^, Pg ^'AlOIIOIIAHe ^Xi£!Oi 91% 4 9X0\^. EAj^! ^A|0il2| bf^^^ ^ 
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^'^^Mi. LHOil ^J\2] =?mJ\ Xi!S£ID1. 0{« E^S^QI i.^:^^CL ©dlAH B 

H! ^'AlOlle. LHC^IAH a'S a' S^^i bHxlS SoH Ol^OiXI^ §^5^ 

Wy(tuning)Il^ , ¥ S^.M 01^^2(01 ig{coarse adjustment )M X-ilgH^Q. □ 

£ 4^ S 2X^1(86)^1 ^^!:?f ^^[Sffe SS^(64)£! §} ^'A|01|2J ^^^OICL ?4IOi E^l (82)fe ^ ^^011 g 
^3(90)S CL^dl ^SEiCf. EAI^I b\2\ ^'0\. ^^X]\^ e^¥(92)0HAH ^SH S^(94)0I|AH^ 

g^(94)CHI i'j^ ^2.x^!e 01 § ^ Oil CH i^of §3:^1^^ S^t^Q. 01^ Ojd-i ':?fJ| OlgO! o[ 

OIL ejXi. ?-}10in-]l liSSfOi, ^^¥2f°] g^M SCI gf^af:>il IfO^Ai ^s^^ 

01 C-i ^0fXj:HI .§.^D. SWi^. LH ^^^st ijoii o|5H ^^«oil oige! ^'ir(72 S! 74) MOIBi H^^ 
LHOI|AH£j ^XIS e^P- C-I^Ol ?J|0lffi §^'¥£1 g£ xlOli^f.oia^. ?IIO|Itife e-fe]¥0il CHSH 

^'AlOIIOilAH. 2JWSJi oye^ jj Qj ##¥!?[ 2i0! ^^iX-il OlSl' ^D; ^Sx^| 311 

Ai^ Ai^(74) ^ ?J!OfiHSi J\^X\^\9}. ^^D\^9\ L\B § ^ ¥^0llA-1 inM^ ^ 

^oi! o\^y m^\^u\9.\ o\B w^{aic\nQ)m ^x\m^ ^o\c\. o\^-\m ii^s^ mm 

oil ^iximiDi. mm 2^=? ^^¥ois ^^m mm oi^oixq, mm e^^^si m^m hi 

mMUQ. o\B^'^B, ?^it^y ^^m m^.o\ji, mm ^sg s^j^si d\^'x\^\^^e\ s^si 

Xi ¥lxlA|3i01, 135011 ^XIE^oeMi ^^It^tp. 

£ 401i £AIS \j\2} ^0\, 8£ ^A-i(96)^ ^\\0\m M0\9^ LHOll Mx\m ^ 2iU 
[C^£fAH. ?JI0in-i2i ^1AH^¥EH 4^ ^IQ. 

£ 5^ 8£I-li01g UEfLHfe niE^ X1!0{§.^x|H| ai^ ag£0!CL £ 5e Mm ^'^.m ^^^\J\ H! 

±H 8£ XilOl^lxjOii Qjo^ >lOiCf. 012^ , gib Jl^,^ §xi:?f A^gg ^£ oi 
a. e£H2J ^'§8 ±^9^ Xn'^i ^4=0]| CH g 5| ^ig me^- j| ^| ^ 2^oq^^ q:^^^;,^ q^^ ^ 0|, 

OlIAib 8E ^^^m ^ ^U. £ 5b xHEISxl LHOilAH 4^8£lb 1,^=^21 g£!^ S2f £¥1 5s[ 

E soil EAI^i bfSf ^^01 ^§§8. AfeXf^f ^^□■^tl ^'^E^AH [}ilSE}(45) LHHj X-ilOi 

£ 1o| x-j!aj:::i|(39)c)i! XHgEiCK ^g2.^(setpoint value)^ X-ii 01 Oil 9^^ ^4^^ 

m ^ 2iEm. x-iiOi::?!^ oi gufs ^^^(102)^ upy m9.\ ^^oi niEeii a!^(ii3)oii q^s^q 
m^9Ji ^D}^ xiioi:?ioi! 9]m A^^aoi. mm ^^xi lh^ ^s Ee x-iieisxis x-iio^i^o^M-i 
mm ^^^e xj!Ois.^c[. oib s'm d\±9\ §2^^ se« ^siAit-'CL bfii^s} ^'AioiioiiAH, mm 

^mO\\ CLIdI Xi[Oi£]X:(°L S^Oii MO\S\ D\^^A-\ 0\mm 4^ 9JiC\ 4^^^^oi e 

HOI Oim ^gSCf. ^^^8 102^ UE\S=} bf2[ ^^01 g2^(ESC)oso{ "niCHSi-cKOI 

££b :?i^::'i(43)oii °|oH ::'f^aoi. ?jioi.Ei^2i ^s^^ir^ m'S 2,^^011 sjoH ss^ll oi£-i^^ ^2^^^ 

{mm 10401! £|5[] 5:!xHg) M£^ZLOf^¥£^ 2fe^Et OilUXtOil HI oH ^^^9 ^Oil °J 6H ^^iHl 4^ Si 

OQI, MBf^Ofb SSS^oeoj (g^- 106011 HI 6H df£[ ^^01) ^E^^P {mm 108011 H| 

6H H[2I ^^01) ?4I0IIH ^ ^'^^011 2 X^l ^S^^S ^lOlil-]^ S£(110)S ^^^Al^ip. ^^Ex^| 

mo\mj\ ofy p^ ::^i^^o! a[§^ 9ia. niE^ Lfpy dfs} ^^oi ?iioiE-i£j 

8E(110) ^Al gS*|o^o, gsfe^i,^Oi! ^i>^e ^P. §2^3} mm 102 LHOII SAI^ ?-|iOI5^ AmiOilAH 
oj §S2io| ^£-Dh o^U^L ?-j!0IIH ^ESJ ^^4^0IP. £A|2 b^S^ ^^Oi . gS*^(102)^ 

«2^^g ?jioiii-i^¥P ni:?-i5[b 2.^^. MP^DKi04)^¥En'Hi ?jioiii-ioii mm □ 
E-iu §2^01 ?-iioiE-ii D\^mD\ ?i5H A^gi' ttHb 013^01 "r^^ m 4= s^offl . m^M x-iismb 

ef^ u^vg S£oj gBf^Df ffH^Oli Sb Idl^OPf Sib ^^EHOIIAH BXI iSti^°^O^I £loH ^01 li\7i^L\ . 

mm 1128 S£ ^A-iOil HI6H 2:^!^ ^^^A|3lb EAii.^P. IMb UjE^o^A-i 

HI SE SE >ii^S ^t^SPI 3011 XH£ISX| LHOl! XilgS! ^ ii^4^( t ransfer f unct ion)E A| 

2^01 P. 01} §^4-b :?IS ^^B^^ ^EH^b 1^' 4^E 2ib ^^4-011 ^^'0|>|Lf. B^e.^ Of^^^ 

XilC>i::'IOil HjoH ^ly^ i^^^b [H!SEI(45) LHHJ H^D^H} ^'I^EIP. 01 R^Dm^ 8E ^AH^^EI 8 

ES ^^o\D\ gg. 01 8ES ^5}b ^§ 8E2r diRsi:?! -^m , mm^ U] 

OilAH D\±2\ ^siMdlDl ^\m. 2.'^ ^*S(Eb XH§}§X|)S X1IOi5f:?l ^ §. ^ gg:^} ^^o pot 

^p. . ^ 

^^^e ecu Eb ^^E:^^^E^M1 g^'-^^OI XilOjg 4^ Si^K. Om ^^et.^ 6^PH|- §2^01 A}§ 

SP. 012,1 o^ai s ^.goj yfi;^^!o^ ^' A!0ifOllA-i2| ^^01 2:?HHi S^OI A'rgElb b}^^^ ^' 2s 

^ ^1 2,^^01 s:)H^ I-liOi^' ^ 2iP. 2.V ipaoj sEb mm mO] 2JW9\ g^Si j^x\^ ^x-iOil bHx!^ 
4- Sib aiUHj d-'AH^¥E-| ^ SiP. Eb 2-3HHI A-i ^ P^ 8E ^iA-i:?f A^§^ 4^ 5ia □ 

B ^'AlOllOllA-i. 8E <liA-ib §2^21 Eb ?^I0|U-| XfX^|Oil ^'S S^6[E^ fe^' 4^ 2iP. ^ 

AHb 2,^^ VeOI E^^6i0^. ^^^Elb 5:21 o.^^g *^6f:7| ¥loH Mga 4, oiQi o^s. 

:'i(presure regu!ator)b. ?-llO! Hi £¥£-1 OiE §E ^Oil^l °10] PE 2.^^m ^ 2ib 
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(output) Oil A-IS! °^^°^S ?1L\ . ^\Q\m 5\S\ ov^m ^oW ^MD\ 

m(y.m^^A\x\ ^5[>iLf. u¥ e E,^^xpf liisaoi ^^^oii hioh ^hoihi's ^^^ai^i^ ^^bHS 

^^^AI^iQ. OldiE^ x-t}§^Oi U¥ a^S-g^. SEfe §.^§9 ^IfOI ^^^£!^ g^. ^soi g 

IIS p. ; 

b[2} ^^01. B ^^gHI SxlCHl Qlo} bfg^5^§! ^' A! Oli Oil AH MM ^^^m MCHt\D\ ?]6H 

oj pa.Qi oig^Q. old-igi Htfs 5^ 6:0} mm ^g^a. £ eoii sais bfst ^>oi. ?jioiiH^ 
^^Dii 9\x\m siQ. oi£-i§^ e^s ^g5f:?i ¥Ioh. mrt 9\\o\m Mo\m g^^oi a^oiaoi ue}u 91 

CK 

£ 601! £A|^ ^^xlOil □oHA-i. 

qoAo: ^^^^011 mm m . qgas^ ^ssoii cQ^ ^ 

Twaf: ?110IS-1 g£(^>AH BE) Tc: 
a ^: ?j|0|ii-i£! e „: ^lOIIHSI 

Q c- e c- ^^A^g 

o : ^Eiie M^e.^ ^^4^ P: :^}:^ 

y : OllglO^ ^LiAH ?^IOIII-j ¥1x1 moil TtB • 

Q : ?iioin-i msi Co' ?Jioin-i£i bi^ 

t : ?ilOIE-i ¥3)il ' A : D\±9\ 

WOlltlOII CHoHA-i. OilLiXt Sgg^M OlgSFOt 



■(1) 



(2) ... 

""—(3) 

(5) 

01 ai, ■ ■ ^ 

^ " (6) 

^gSdi. ^ . ■ ■ 

arin ms. g-^^ ^^ehoiiah. 

'""(8) 

oia. CIS ^^Bsi 6^^. 

(10) - ■ . • 



^ ^:Hsj xi^oii 11°^ d}e.i(i22) ^ nei aioi(i24)s i^^^i} 112=' mm mo\ 
:?i{i26)^ mm g3(i28)^¥E-i 112^ ^\2l{^22)m gs^^D. mm xiic>i:?i(i26)b m^^ow 
M 2.'^m euE-im:ii. ^^^s ^x\b\d\ mm- mms] ^mm^M\o\mQ. ^"«(i3o)i 

^\2}{^22)ll\ ^\o}{^2A) AhoioiiAH ^^mm niss^p. oi£^§^ ^^^-^o^, ^ ^^^m mo\8\d\ ^im 

o\U9\ ii\o\D\J\ A[§^ ^ oiQf xiggn(i32)c xi2^ £fO!(i24)011 cm ^ £] . «JS(131)S ^ oH 

UB ^^9] l]\0\m M^§1C\. 0121 ^^£1. 20H2i m:)W9] l]\0\J\D\ M^^DiU , E^^RTt ^:?H2i e.[oiOil 
211 ^ SE^ ^Mtl li\^^X\D\ A\mm ^ 910. die ^'AlOilOllAH. ^:)H2i 2.'^ 

m^D\mo\\ 210H oi6H£i^ bi£f ^^oi. s -3 Ai^^oiLf m^w 5joiuAi ^§§1 
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□ . D\^mu. {rtP\A-\ o\^^2\ ^a\o\\^ o\\m^2} ^o\q\, o^?h°i ^6^^? ^'s|o|j 

r 

(57) &P£^ ^91 
S^S 1 

n 1 gx-ii LHOii ^iximoi. ^^:'} ss^ xixuiisf AfomiAH 

^^£^ OI^S X} en ( recessed regions)^ I^fXIDI. OI^S Xl^b XII 1 HI 2 XI 

□121 ^^:?l M \ S.' XII 2 XIQ] AfOIOil ^ixia ^.aig ^§5101. X\\ 2 XICH^ ^O-j li\ 1 XIOIS 

Mlffl ^IV M 2 XICHOil ^SQE^ Xil 1 ^ x^j ^SSW. xil 1 S! XII-2 XI 

□ b xii5is :>fxiffl. xii i xioih] x^i^s Af:?| x-ii 2 xi^^ ^yi^sQ Ci b :?i& xixi 
x^l . 

^ ^s^^oi ^^011 Eijes^^ xiCH LHOli ^^o\ xiig£i£^ ^^:^i xidi 

1 ^o\^ ^ xiciioii ^2.'6Pi ^o^:£ siLfSj ^^a^ ^§2^ 5^^ :>i 

XlXIXil. ' ^ 

2 

l\\ mm ^0\ki. ^^^(oer iphery)M D\X\^ , l\\ 2 Xt^::'f ^^^Oil ei-SSfOi 

cJHxia^ i^'i^^.xixu-ii. 
m^m 3 ' 

HI ii>^oii 9Xo\A\, ^'n ^ m 2 xicH^ ^51^ m 2 xicna ^s^a ^ 

01 ^':?i ^^^^ s^Qj a xixu-n. 

Xil lE^OII ?iO\'k\, UXW LHOil ^UlSm l\\ 1 XICHOil ?! xl ^ LHOliA-i ^^3^ HI 2 

CH :?I& xixijyi. 

^^E^ 5 

HI lE^OII SiOIAH. 4>^:?| ^'gs ^^gO!Oj. ^Ol S^2j ^^^ei :?i^^ XIXIX^L 
§^i>^ 6 

HI li^oi! 2^01 AH. ife^::>i gx-iib ^oi ^'^oii oi^st a^:?] x-ii i xiaoii ^x\^ ^M2\ :ih?2^ ^^:?i hi 2-Xf 

□ LH-^ Ifg :?H^2f ^^::?l O^^S^ ^ (opposed major surface) AmiOIIA-i a§£|^ HI 2 

s s^^of^ xixijyi. 

HI lE^oii °[GHAH. 1^^:?! ^'§18 ^^golo^A-i. ^' ij § ^§moi/^^:?i ^.^s ^'i.-^ ea-iMi^ ^ 
A.-ajs 01 xlxlx^l. 

^?i>^ 8 - . . 

HI 71^011 S^OIAH, -fef:?! ^'iJ2 SOI 0.762cm(300^'£ie]xi) ^8 XtXIx-ll. 

^^ir 9 ■ — 

HI 6E^0I! si 01 AH. . 

^oi ::'i^» idi,^s^e g^^m, 

^^^1 ^^:>l Hi 2 XiOi AFOIOil 11^^ ai'oiiif., 

^^:?i z\2im c^is 1?°^ Hioi:?i2f. ■ ' 

DEI^^I X-ll 1 XIQi AfOIOII X-lg,^ £fOi. ^ 

£foj3^ X-ISI Bfei MOIOil HitlSxKflow restriction device)! Mi,^5're D\ 

10 ■ 

HI lE^OIl ^0\K^, XIXU-li:::'! §eij*4(elecUostat ic chuck)^! 7.\k\x\\. 
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^=?m 11 

HI 9S.'0)| °l(Hk-\. ■^^Jl S=S!2s^ti g^.gfe D\±y, SSe.' DiE XlXIfll. 

m lifoii sioi/M. :?ieoi gtsai ?iioiinei xiimi. 

S^if 13 

HI isoii sjcHAr fet:?i DIE iiiiaite xiEi istHOiffl. ^^:?| gtHLHOii s^^gn •nio{:)io« s&a si 

HI 13lfOI| 2iCHAi. S£ ai/^^ Af:j| :,|H(2i 2Sig g^olI2 iixiai. 

S^U 15 . 

i3ifoii-2ioi-M. ^01 moiD\m gijacM. sEsa ggs nsoffe mean a H&sfw. 
&OI :?i&>oii fi^afe ssoii c«§afe sisffc b^si s£ iii/ds^EH sei Hijnst:)i hi 2 

§ 8 31 . 

.feOI :)|&S asffe S£otl EgolE^ J\±2i ^^S SofA|9|:?! ^5H fe'IJi HI 1 ai HI 2 

!!□ LH£I feOI :?|>;°| gf^S SSIAISPI ?| Ml 3 ggS Slfojfe XI XI Xll . 

m=?m 16 . 

HI ISUOil °iOiM. fe'UI SEStS SSS. l&OI 2ife §^ x[Bot:»l HI 4' SgS CH 

S&5f& 3l5t XlXIfll. <=.=.= 

S^Sf 17 

HI ii,'oii °io]M. HI 1 ssoii gs^Ei :?f:i: sea. a ^J\.:i\±°i ^mm Hioiof:)i :3j-^ m 
(Hy\m a 4»:?i Hioi^ife high .gj^^s iiixi^ d\e xixiai. 

18 ' 
HI 17S(CHI 2iCHAH. 

HI 2 XICHOII olU 0|fer°| X^S S££L • 

&^:7i_5.is ^R3i iJiri:' hich:jioii sus hioi oi^s :?txife xig.^ Atoioii sgafe ^s-Hi&sxie 

CH id s;- of ffl , 

&^:?l HICH fe^3l HI 2 XIOI LK°I °'^S 2JCHE ^S^iSS HICHSlfe J\E XIXI»|. 
19 

HI 1S0II °10\M. a^Si OI^E! S#^(protrusions)» CH aSSlDI, Ami°l 

01 sgvaci CH s §^01 ass 1 xichoii aHxiat :'is xixiai. 

s^s 20 

HI 19SI0II 2iCy>M. feOI mS^£l ^01 stU 0\^2i.D[± gi^SS 10k LHOII ^Oi XIUS ':)\ 

XHI =^ SIfc XI^S S Die XlXIfll. = I , uie 

21 

HI 19S!011_ SiCHAi . feOI :)|nt I| 7;| fl| g s oi ffl . feOI fiS^°l feOI a,' Zl^.g oi:7(E! S^lgos oi 
d :'lii li^g(gas breakdown)* g,*Xli^ §! iJie XIXIfll. 

S^S 22 • ■ -' 

HI 19tfOII Z^^B XlXIXlia &OI :Jie AfOIOll Q^^SI S(oap)« ^?§gfffl 2,' s 

23. 

HI i9ii0ii 2iCH/H. ^1=2 XIX|^^I2^ feoi Atoisi a^si ss.^sam 401 2,^ 

31 fe^SOII oi?JS 5!CH£.8[USJ gf§^OI|/d feOI g2 Xt^ tSSaQ b^lS ZIIE? 'X|XI^!;^|. 

24 

0.508-1.0i6ciii(200~400i,'£joixl)oi :j|n. X| j^i , ^ ' 

S^K 25 
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S?t' 26' 

HI 25gOII °lOiM. 

^:>\ OfEHOII it' 

^Oi §a*!Oll DI5H ^lOlffl* I3§A|3i:)|OII xixiai, 
S^if 27 ' . 

Dl^i AlOIOIIAH o2£« oi^S 2^^ lias ^tllffl. Ol^g 2 = ^ Xim^ HI 1 o, 2 T] 

□ 2} feoi HI 1 ^ M 2 A\a Moim *ixis ^%im tjssicm. fe':?i hi 2 iiafe ^s^oii ^ssfcx 

?lxlo(0! &'7I A^l 1 Xia« S£iMKDi. HI 2 II CD b feOI HI 1 S^2( SHI SSgCH 9iO\ AfDAh □ 

=01 =ea CH e D\m xixihi. 

S^if 28 

?IE r'tg XH£I |StH£l. ■ 

§m LHoii ss,^9 D\mm nmmDim ^m?} iiiihisah. □t.^ste-^ R^m m 1 ^uim 

feOi lie ¥50IIAH .ggafe Sai» ^tXIffl. hi 1 ^' HI 2 IILH2f ^'?l HI 1 S HI 2 X\CM M0\0\\ ?| xl 

s s-s ^'g xi^g ffgsffe oi^a xia« h^oi :3uiffl, ^oi hi i m^D\ ^ji w ? 
iiast sai ss§tfe xixixfla. t I Ai, _ 

D\.±D[ ^^D\ S = S!2l &>:J| hi 2 IIU AfOlM SMS^ feOI SSS;. oj^, ggso, a,^, ^j^,^, a^i x| 

xixiia AfoioiiAi sMs^ sf^^f^. xixihisah. ^oi sfg ^'s xi«s ^cpi :)|moii 

ximoi ^'3! HI 1- xiaecf ch e ^di hi 2 xims ^xisicm. m 1 xi^fe 401 hi 2 xi 

•g^S 29 - . 

HI 28iK)tl 9JtO\k\, 171© XIXIXIIOI §S.'9 S£ >liAdl CH Si,^offc XH£l A|>:,li. ■ - 

S^S 30 . 

■HI 28if0|| SJOJAH. ■fe^:3| g£ ^MDi D\B X\X\Xi\S} J\E AhOI°l M LHCHI §s,»afe jH£l A|>: 

S' . 

31 ■ 

HI 28S0i! SiCMAH. ^0| 8£ iliAHfe feOI ?|ai3t i| S g*5lll xH £| Aj^ig. 

S^if 32 

HI 28ifoii siCMAH, 4^:?i HiocJioii g&gffl. SESs ggi x^§s^fe oiieais ch SKStoi. 

Oiiaaife ^01 S£ <liAHS¥EH S£' SAIl &^6PI 9! HI 1 gga. 

SEWi aiSlfe asife SSa 4LiAHg¥EH°l S£M aiilgPI ¥l*i HI 2 

&'^i 3is.t°i ssjfe sEoii esms^ ^^:i| ^ir^si gag ^siaispi ?i5h fe^:)! :>(^°i 
^SAi5Pi ?isj XII 3 ^mm sesife »£i Ai^^g. 

S^S 33 

HI 32i;0ll °^OiAH,. 40I SESS ggS. ggOl SJfe g^Oil Di^m xhBSPI HI 4 ggS 

CH SgfSlfe xH£l Aliig. = = 

34 

:'ie^ :2§3i:>i xixix-hsah. • . 

Q=;=£| OI^S SS^B fe'W(top surface)2l, 

fe}:?i ?is xixima fe'Di fe^so^l ^'^i Di±s ^°sa\3\-j\ sisi giu oifef°i m^m y\x\oi. 

mm^ A(oi°i :?t±:3i fe»:?i ^'sa d\b aiois ss^s s^q^ aj:j( pv^^o A>n| s 

#^aQ LH 5 S^g PiEf XIXIHI. • • ° " 

S^S 35 
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m=?^ 36. . 

^1.3411011 ?jio\M. mm^^ ^01 a' Zj^^ ^^^i d\^d\ t\L\ oi^^si :?f>b. g^^^^s iKOii 
^\ mm^ Mo\2\ 2}^m x^m ^ sib x\^m ^ x\x\n\. 

^=?ts 37 

38 

39 ■ 

34E^o]! ^^o^A^. l\^9\ mm^2\ e^ioiiA-i m^7)\x\2\ ^^^s o.soe-i 0 i6cm( 200-400^ £ioixi) 01 

J\E X\X\X]\. 

40 . , 

i-ii 3Amo\\ 9io\A-\.'^D\ D\±^ mm^} d\^^ x\x\xm. 

^=?%^ 41. 

M 27E^0j| ^0\k\, S^^ ^EXi\ JJAE.^ g Oj XlXU-il. 

m^m 42 ' 
m=?m 43' 

X-ll 42i,^(>ll ?10\k\, M 1 Xl^b X\X\XM2\ ^eHM^DI. :^^:7| ^EXW M^D[ -^Dl 

e^^2f e^'SMi ^ssjfe s^oi cm. -fe^:?! ^^^^^i ^» b[^^^ ^ij]af s^'smi ^ssi^ s^oir 
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